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SECTION I 

1 .O INTRODUCTION 

T h i s  r e p o r t  is t h e  f i r s t  i n  a s e r i e s  a s  s p e c  

c o n c e r n i n g  A p o l l o  T e s t  M a t u r i t y  A n a l y s i s  f o r  

t h e  A p o l l o  P r o g r a m .  T h i s  i s s u e ,  and s u c c e e d  

f i e d  i n  C o n t r a c t  NASw-410 

s p e c i f i c  f l i g h t  tests of 

ng p e r i o d i c  i s s u e s ,  is 

i n t e n d e d  t o  f u l f i l l  t h e  T e s t  M a t u r i t y  A n a l y s i s  r e p o r t i n g  r e q u i r e m e n t s  

of t h e  NASA/General Electr ic  s t a t e m e n t  of w o r k ,  d a t e d  1 November 1963, 

p a r a g r a p h  A .3 .2 .4 .9 ,  w h i c h  s t a t e s  i n  p a r t :  

The c o n t r a c t o r  s h a l l ,  b a s e d  o n  a n a l y s e s  of t h e  tes t  

p r o g r a m  d o c u m e n t a t i o n  and t es t  p r o g r a m  a c t i v i t i e s ,  com- 

p i l e  a n d  m a i n t a i n  q u a l i f i c a t i o n  t es t  s t a t u s ,  a n d  p r o v i d e  

test ma t u r  i t y  a n a  1 y s e s .  

T h e s e  test m a t u r i t y  a n a l y s e s  s h a l l  c o n t a i n  u p d a t e d ,  

d e t a i l e d  s t a t u s  d a t a  a n d  a n a l y s e s  o r i e n t e d  t o  show 

i m p a c t  o n  a c c o m p l i s h m e n t  of s p e c i f i c  f l i g h t  o b j e c t i v e s .  

5 

It i s  i n t e n d e d  i n  t h e s e  tes t  m a t u r i t y  a n a l y s e s  t h a t  t h e  t o t a l  t es t  p r o -  

g ram b e  r e v i e w e d ,  t h e  m a t u r i t y  o f  t h e  t o t a l  p r o g r a m  b e  d e t e r m i n e d ,  a n d  

t h e  e f f ec t  of t h i s  m a t u r i t y  on  s p e c i f i c  f l i g h t  t es t s  b e  d e f i n e d .  T h i s  

r e p o r t  p r e s e n t s  t h e  f i r s t  s t t e m p t  a t  a tes t  m a t u r i  t y  a n a l y s i s  a n d  w i  1 1  

s t a r t  to  d e t e r m i n e  t h e  e f f e c t  of the tes t  m a t u r i t y  o n  t h e  n e x t  S a t u r n  

f l i g h t ,  t h a t  i s  SA-6. T h i s  r e p o r t  w i l l  b e  o r i e n t e d  t o w a r d s  i m p a c t  on  

t h e  S a t u r n  f l i g h t  S A - 6 . w i t h  s p e c i a l  e m p h a s i s  on  t h e  e f f e c t . o f  t h e  test 

m a t u r i t y  o n  4ts f l i g h t  tes t  o b j e c t i v e s  a n d  i t s  f l i g h t  h a r d w a r e .  
4 

T h u s ,  i t  i s  i n t e n d e d  t h a t  t h i s  report  a n d  s u b s e q u e n t  r e p o r t s  i n  t h e  

ser ies  g i v e  t h e  A p o l l o  P rogram O f f i c e  H e a d q u a r t e r s  (APOH) management  

1 - 1  
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a timely analysis of test maturity of the Apollo Program and a determina- 

tion of its effect on the flight test under analysis. It is planned that 

these reports will be issued 30 days prior to each Saturn launch. 

Since this type of report will present a very current analysis o f  the total 

Apollo Test Program, with determination of its effect on a flight at 

hand, it will be most useful t o  management to determine whether the flight 

should progress as scheauiea or whether certain alterations, redirections 

or reschedulings are required t o  obtain optimum information and assurance 

of success for that specific flight. Thus, it is intended that this 

type of report will be concise and the backup data or information on which 

the analyses are based will be located and referenced in the periodic 

Apol lo  Qualification Test Summary reports and their periodic supplements. 

However, in any critical areas uncovered in the test program, sufficient 

detail will be given to allow management to arrive at logical conclusions. 

It should be emphasized at this point that the analyses presented in this 

report are based on a very small amount of the detailed test information. 

The information utilized was derived from available test and program 

schedules, logic diagrams, and general test plans. A complete bibliography 

of documentation, with dates is contained in Section V I I .  Specific test 

plans for the boilerplates and airframes used in the development and 

qualification programs leading up to flig 

the time of this analysis. Also the requ 

tive to the configuration of Boilerplate 

Zatnrr: SA-6, t r a j e c t s r y  Infcrmaticn, m i s s  
# 

f 1 ight objectives were not avai lable. 

t SA-6 were not available at 

red detailed information rela- 

3 ,  the assigned payload for 

nn A a c r r : m + : n m r  - r m A  A m + - :  1 - A  VI, a p ~ n w ~ i a ,  UIIU U G L Q I  I C U  

While it is realized that this report is based on minimal information 

1 
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it is deemed desirable to issue such a report at this time since it is I 

the I 

I 
i 

Thus 

mate 

irst in a series of  new reports. 

while it might seem logical to slip the proposed milestone approxi- 

y two months because of the slippage in the flight schedules, it is 
I 
I 
I thought that more will be gained by issuing the report at this tine, no matter 

I how unsophisticated it may be, so that APOH can make some evaluation of the 

methodology, organization, uti 1 ization, etc. prior to the first complete 

analysis which is planned for April 15, 1964. The second znalysis will 

also be oriented towards Saturn flight SA-6. 

later date, the required detailed information will be available so that 

a complete and thorough test maturity analysis can be made. 

It is hoped that at this I 
1 
~ 
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S E C T I O N  I I  

I 

I 
I ..= 

I 

2.0 MISSION O B J E C T I V E S  

The Saturn SA-6 spacecraft represents the f rst flisht test of the 

Apollo configuration. This flight, with bo lerplate 13 payload, should 

confirm the aerodynamic and structural designs of the Apollo spacecraft. 

The primary mission objectives of this flight are listed below: 

a) Launch Vehicle Qualification for: 

1. Structures 

2. Propu 1 s i on 

3 .  Guidance (ST-124 stabi 1 ized inertial platform) 

b) Demonstrate the physical compatibility of launch vehicle and 

spacecraft under preflight and flight conditions. 

' c) Demonstrate the structural integrity of the Launch Escape System 

under flight loading conditions. 

Demonstrate satisfactory launch escape tower jettison. d) 

f)  Demonstrate the compatibility of the RID communications sys- 

tems wi th the launch vehicle systems. 

9) Determine the operational sui tabi 1 i ty of AMR tracking systems. 

Achievement of the above objectives will result in the burned-out S - I V  

stage, instrument Unit, Adapter, SM, and CM (unseparated) attaining e a r t h  

circular orbit of approximately 100 nautical miles. 

. 
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SECTION I I i  

3 . 0  M I S S I O N  P R O F I L E  

The Saturn I spacecraf t  w i l l  be used f o r  both manned and unmanned 

f l i g h t s .  

t o  study the c rew's  use of the  maneuvering, guidance and recovery systems. 

The Saturn I f l i g h t  s e r i e s  i s  a portion of the log ica l ly  programmed 

s t eps  leading t o  the successful manned lunar landing f l i g h t  and re turn .  

The f l i g h t s  w i l l  be t o  q u a l i f y  the vehic le  and payload and 

P r e f l i g h t  and f l i g h t  a c t i v i t i e s  for  SA-6 the  second veh ic l e  of the 

Saturn I-Block I I  s e r i e s , a r e  out l ined as  fol lows.  See Figure I .  

3 . 1  Pre-AMR A c t i v i t i e s  

The spacecraf t  and the S-IV s tage  w i l l  be assembled and acceptance t e s t ed  

a t  t h e  manufacturers '  p l an t .  The S-I stage w i l l  be assembled a n d  t e s t ed  

a t  t h e  Marshall Space F l i g h t  Center. Upon completion of the  acceptance 

t e s t i n g s  t h e  spacecraf t  w i l l  be transported by a i r  t o  AMR f o r  f i e l d  

processing.  The S-IV and S - l  stages w i l l  undergo s t a t i c  f i r i n g  a t  

Sacremento, Cal i forn ia  and Huntsvi l le ,  Alabama respec t ive ly ,  p r i o r  t o  s h i p -  

ment. The S-IV s tage  w i l l  then be t ransported by a i r  and t h e  S - l  s tage  

by barge t o  AMR. 

2 .  2 ,A.E.IR. ,!J.ct 1 \I i t jp_s 

System checkout and radio frequency t e s t s  w i l l  be conducted on the  s tages  
I 

a n d  spacec ra f t  p r i o r  t o  assembly of the Space Vehicle a t  AMR Coinplex 37s. 

Af t e r  assembly, system t e s t s  and a simulated countdown w i l l  b e  conducted. 

3- 1 



During the countdown,installarion of ordnance and fueling will begin 

at T-2 .75  hours and the gantry will be moved at T-2 .50  hours. The 

countdown will proceed and at T-150 sec.,the S-IV power will be trans- 

ferred and the S - l  and S-IV firing commands will be placed on auto 

sequence. The S- l  power will be transferred at T-20 sec. and at T-0 

ignition ccrnrnand will be given. At Lif -off, T + 3.42 sec., the hold 

down arms will release and the umbilica s will be disconnected. 

2 . 7  Flight weration. 

The initial S/C trajectory will be controlled by the S- l  stage. S- l  

powered flight will continue until approximately T -I- 140 sec. S-l 

engine cut-off will occur and the S-IV ullage rockets will fire prior 

to S-I, S-IV stage separation at approximately T + 146 sec. At separa: 

tion, control will be switched from S - l  to S-IV and rrhe S - l  retro-rocksts 

will ignite. Following ignition of S - l  retro-rockets, tape recorder 

playback will occur and S-I cameras will be jettisoned. 

At separation, (To)+ 1.5 sec., the S - I V  engines will operate. The launch 

escape tower will be separated and jettisoned at (To)+ 11.5 sec. and the 

ullage rockets will be jettisoned at (To) + 20 SCC. A: approxicatsly 

(To) -k 460 sec., conditions for earth orbit are achieved and S - I V  engines 

c u t  off. 
I 

Tracking motion picture coveracje will exist for the ladnch phase,S-l 

stzging, S-IV ignition, ar,d escape tower separation. 
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Earth orbit of payload and other defined flight objectives will te 

accompl ished by the successful operation ..,f the SA-6  spacecraft. Con- 

figuration description o f  this Saturn ! ,  Block 1 1  series vehicle is 

s ; v ~ ; 7  i n  §ettioij 4.0 of t h i s  repo f t .  



SECTION I V  . 

4.0'- HARDWARE CONF I GURATI ON 

This veh ic le  cons is ts  p r i m a r i l y  of the Spacecraf t  (BP-13),  the s - I . u . - ~  

the S - I V - 6  stage, and the s-1-6 stage. 

Nor th American Aviat ion,  w i  1 1  cons is t  o f  the Launch Escape System. 

Command Module boi l e r p l a t e  ( inc lud ing Separation System Fa i r ing) ,  Ser- 

v i c e  Module bo i l e rp la te ,  and an adapter and i n s e r t ,  The S - I V  was man- 

ufactured by the Douglas A i r c r a f t  Company. The S - l  and the I . U .  were 

manufactured by MSFC. The 91-6 f l i g h t  con f igu ra t i on  i s  shown i n  

Figures 2 and 3. The pr imary s t ructures descr ip t ion ,  f o r  both the Launch 

Vehic le and b o i l e r p l a t e  13 are described as fo l l ows :  

m e  spacecraf t ,  manufactured by 

1 

t 

4.1 S - l  Booster Stage 

The S - l  stage i s  a LOX and RP-1 p rope l led  stage comprized o f  e igh t  

Rocketdyne H - l  engines w i t h  a th rus t  capac i ty  o f  188K Ibs.  each. The 

stage i s  approx imate ly80 f t .  long and 21 f t .  i n  diameter. I t  i s  the 

f i r s t  stage o f  the two powered stages employed t o  i n j e c t  the payload 

i n t o  ea r th  o r b i t .  

4.2 S - I V  Booster Staqe 

The S - I V  stage i s  a l i q u i d  oxygen and l i q u i d  hydrogen prope l led  u n i t ,  

u t i l i z i n g  s i x  RLIOA3 P r a t t  and Whitney engines of 15,000 Ibs. t h r u s t  

each, f o r  a t o t a l  t h rus t  o f  90,000 lbs. This stage, approximately 183 

f t .  i n  diameter and 42 f t .  long i s  the  second propu ls ive  stage o f  the  

two powered stages employed t o  i n j e c t  the payload i n t o  ea r th  o r b i t .  

4- 1 



4.3 Instrument U n i t  

The I U  i s  a pressur ized u n i t  conta in ing inst rumentat ion and guidance 

systems. With a length o f  approximately 4 f t .  and a diameter of I3 ft., 

i t  forms a connecting l i n k  between the payload and the S-IV stage. 

4.4 Adapter Section (S/Ca) 

The S/Ca i s  a semi-monocoque type aluminum s t r u c t u r e  and i s  at tached 

t o  the i n s e r t  and instrument u n i t  w i t h  b o l t s .  I t  contains an a i r -con-  

d i t i o n i n g  b a r r i e r  as w e l l  as instrumentat ion sensors and associated 

cabl ing.  Weight i s  2100 pounds. 

4.5 Service Module (S/ML_ 

The b o i l e r p l a t e  serv ice module and i n s e r t  are semi-nionocoque type alum- 

inum st ructures.  The S/M i s  attached t o  the command module (C/M) by an 

i n e r t  or non-funct ioning separation system. f ie  i n s e r t ,  bo l ted  t o  the S/M, 

i s  b o l t e d  t o  the adapter sect ion.  An a c t i v e  umbi l i ca l  system, instrumen- 

t a t i o n  sensors, associated cabl ing and b a l l a s t  are contained i n  the S/M. 

A l s o  included are  a dummy Reaction Control  System (RCS),  quadrant packages 

hav ing the same size, weight, shape, loca t ion ,  and aerodynamic charactel'- 
I 

i s t i c s  as l i v e  S/M RCS packages. 

4.6 Command Module (C/ML 

The command module (C/M) i s  a bo i  

Weight of  t h i s  b o i l e r p l a t e  i s  7740 pounds. 

e r p l a t e  s t r u c t u r e  s imu la t ing  the s ize,  

shape, weight, and C.G. o f  the Manned Spacecraft. 

type aluminum s t ruc tu re  conta in ing prov is ions  f o r  separat ion o f  the launch 

escape tower. The C/M w i l l  ca r ry  a p a r t i a l  environmental con t ro l  system 

for  C/M temperature con t ro l  and a p a r t i a l  e l e c t r i c a l  power system (EPS) 

I t  i s  a semi-monocoque 
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t o  f u r n i s h  b o i l e r p l a t e  power requirements. Also c a r r i e d  w i l l  be a 

p a r t i a l  Communications and Instrumentation System (CcI) which includes 

the s ignal  cond i t i on ing  package, "CI l  band transponder, data a c q u i s i t i o n  

system, and telemetry antenna, Weight of t h i s  b o i l e r p l a t e  i s  8760 

pounds. 

4.7 Launch Escape ~ y s t e n  (LES) 

The launch escape system (LES) con f igu ra t i on  consis ts  o f  the fo l l ow ing :  

a. Q-Ball. A dynamic pressure sensor f o r  measuring the angle 

of a t t a c k  f o r  use i n  t r a j e c t o r y  informat ion.  

b. P i t c h  Control Motor. This motor w i l l  be i n e r t .  

c. Launch Escape Motor. This motor w i l l  be i n e r t .  

d. Tower Je t t i son  Motor. A s o l i d  p rope l l an t  reac t i on  motor 

which w i l l  develop 33,000 pounds o f  t h r u s t  f o r  one second 

w i t h  burnout occurr ing a t  approximately 1.3 seconds. 

e. Tower Structure.  This s t r u c t u r e  i s  a welded tubular,  titani-urn I 

a l l o y ,  truncated rectangular s t r u c t u r e  which i s  operat ional  

conf igurat ion.  The tower forms the intermediate s t r u c t u r e  

between the C/M and- the Launch Escape Motor and has'a 

Pyrotechnic release mechanism f o r  the tower t o  C/M separat ion 

system. 

. ,  

Weight o f  t h i s  system i s  6,.600 pounds. 
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SECTION V 

5.0 METHODOLOGY 

This sect ion defines the methods and techniques which w i l l  be u t i l i z e d  

as management too l s  t o  summarize and analyze the Apo l l o  Test Program i n  

order t h a t  a determinat ion o f  the tes t  m a t u r i t y  can be made re levant  t o  . 

f l i g h t  SA-6. 

While t h i s  sect ion o f  t h i s  repo r t  w i l l  be q u i t e  b r i e f ,  i t  w i l l  be more 

d e t a i l e d  i n  subsequent repo r t s  as new techniques and methodologies 

are developed and u t i l i z e d  i n  the analysis o f  the Apo l l o  Test Program. 

Promising techniques a re  c u r r e n t l y  under i nves t i ga t i on .  However, none 

of them a r e  mature enough a t  t h i s  time t o  present i n  t h i s  type o f  report .  

These techniques w i l l  be o r a l l y  and g raph ica l l y  i l l u s t r a t e d  t o  cognizant 

NASA APOH personnel p r i o r  t o  u t i l i z a t i o n  o r  i n c l u s i o n  i n  any of the sub- 

sequent t e s t  m a t u r i t y  analys is  reports. 

The f i r s t  o f  these techniques t o  be u t i l i z e d  i s  one i n  which strong 

considerat ion i s  given t o  mission phases, associated environments and 

t e s t  experience s a t i s f y i n g  these condit ions. Discussions on t h i s  tech- 

nique w i l l  be conducted w i t h  cognizant NASA personnel i n  the very near 

fu tu re .  

5 

Other techniques a re  being considered t h a t  u t i l i z e  in format ion from the  

f o l l o w i n g  general areas,since these areas have a pr imary impact on the 

m a t u r i t y  o f  any t e s t  program. 

a. Environment vs mission phases. 
4 
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b. Test sequence and in te r re la t ionsh ips .  

c. 

d. Hardware conf igurat ions.  

e. 

f .  Support, handl ing equipment and f a c i l i t i e s .  

9. Operations and procedures. 

Test durat ions and hardware quant i  t i e s .  

Equivalent systems and/or equiva lent  missions. 

The methodology used i n  t h i s  current repo r t  i s  no t  new o r  unique. I n  

f a c t  the review consisted p r i m a r i l y  o f  a survey o f  t he  e x i s t i n g  t e s t  

docurnen ta  t i on by sys terns t e s t  engi neers who then prepared comments 

r e l a t i v e  t o  the impact on F l i g h t  SA-6. 

5-2 



SECTION V I  

6 . 0  ANALYSIS 

6.1 General 

The analys is  t h a t  has been made was based upon the review of  app l l ceb le  

general t e s t  plans, the f i r s t  issue o f  the Apo l lo  Q u a l i f i c a t i o n  Teqt  Summary 

Report, monthly and q u a r t e r l y  program and r e l i a b i l i t y  progress repo r t s  

and other  p e r t i n e n t  documentation. 

analys is  of a l l  f ac to rs  which a f f e c t  m a t u r i t y  of the SA-6/BP-13 f l i g h t .  

Rather, a few representat ive comments are made based upon problems which 

were discussed i n  some of the progress repor ts .  

No  attempt was made to make a complete 

The launch veh ic le  w i l l  not  be considered i n  t h i s  analys is  except t o  emphasize 

t h a t  SA-6 i s  e s s e n t i a l l y  i d e n t i c a l  to SA-5 and t h a t  the S A - 5  t e s t  ob jec t i ves  

were s a t i s f i e d  dur ing the  recent f l i g h t  t e s t .  One d i f f e rence  h i c h  probably 

w i l l  e x i s t  i s  t h a t  the ST-124 stable p l a t f o r m  w i l l  be employed f o r  closed- 

loop guidance for the  f i r s t  t ime. 

on prev ious f l i g h t s  inc lud ing  SA-5 and has been thoroughly instrumented t o  

permi t  a judgqment to  be made of i t s  capabi 1 i t y  to perform the guidance 

func t ion .  The next issue o f  t h i s  repo r t  w i l l  con ta in  a more extens ive 

ana lys i s  of the launch veh ic le .  

The ST-124 has been f lown as a passenger 

6.2 Spec i f i c  Analyses 

6.2.1 BP-13 Test Constra in ts  

An examination of the  diagram dep ic t ing  the Apo l l o  Spacecraft Q u a l i f i c a t i o n  

Test  Program (see reference 1 )  reveals some interdependencies among boi  l e r -  

p l a t e s  3,6,12 and 19 w i t h  b o i l e r p l a t e  13. BP-3 prov ides cons t ra in t s  to 

BP-6 and BP-19, BP-19 provides cons t ra in ts  t o  BP-12 and BP-12 provides 

c o n s t r a i n t s  to BP-13. Pad Abort  PA- I  w i t h  BP-6 was completed 7 November 

1963 and the t e s t  ob jec t i ves  were s a t i s f i e d .  Therefore, 
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BP-3 provided the necessary information for BP-6 before BP-3 was 

destroyed in a recovery system test failure. It is not known whether 

BP-3 provided the necessary information to BP-19 and whether BP-19 pro- 

vided the information to BP-12 with respect to BP-13 requirements. 

Joe 11-2, with BP-12, should have been launched near the end of January 1963 

but it has slipped. D o  potential problems associated with BP-12 are known. 

First Little Joe 11-2 may slip as a result of the test constraints imposed 

by BP-19 test status. It is known that drop test #7 of the BP-19 test 

program was successfully completed in December 1963 and this satisfied 

the constraints for BP-6. 

satisfied. Second, the hardware to accomplish. the eleven changes which 

were required to allievate the causes of the BP-3 test failure, and which 

must be incorporated into BP-12, may not be available in time to prevent 

a further slippage to the Little Joe 11-2 flight. A11 of these factors 

have a bearing on the launch of SA-6/BP-13. 

has slipped but a new date 

Little 

It is not known that 'BP-12 constraints have been 

It is known that SA-6/BP-!3 

is not available. 

6.2.2 Tower Jettison Motor Vibration Tests 

It was discovered that there was a 70 F temperature rise in the solid 

propellant during a vibration test on a tower jettison motor. Further 

testing on two additional motors yielded conflicting resi;l ts. A temperature 

rise of 1' F per minute in the solid propellant was observed on one motor as 

it was subjected to a critical vibration frequency; there was no similar 

result on the second motor. It appears that this temperature rise with 

vibration isdnot clearly understood, but it is known that there is a 

relationship between motor performance and solid propellant temperature. 

Since $4-5 has been successfully launched, information on the vibration 

0 

f 
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p r o f i l e  which can be an t i c ipa ted  f o r  SA-6/BP-IJ i s  ava i l ab le .  A s t u d y  

should be made t o  determine whether the tower j e t t i s o n  motor i s  likely t o  

encounter any c r i t i c a l  frequency which would cause i t s  p rope l l an t  t o  

exper i ence a temperature r i se under f 1 i gh t cond i t i  ons. I t appears tha t  

the t e s t i n g  on these two motors terminated the planned development t e s t  

program, 1 December 1963. Consideration should be given t o  extending t h i s  

t e s t  program t o  fu r the r  inves t iga te  the v ibrat ian/ temperature re la t ionsh ips .  

6.2.3 Pyrogen U n i t  f o r  the Tower Je t t i son  Motor 

There are  two problems invo lv ing  the pyrogen u n i t  i n  the tower j e t t i s o n  

motor. One i s  the product ion o f  h igh pressure spikes upon i n i t i a t i o n  

by the ho t  w i r e  i n i t i a t o r .  Post tes t  examination prov ided evidence o f  

damage t o  the boron p e l l e t  basket. Thiokol i s  i n v e s t i g a t i n g  the mod i f i ca t i on  

of the  i n i t i a t o r  t o  e l im ina te  th is  pressure spike. The s ta tus  o f  t h i s  

i n v e s t i g a t i o n  i s  not  known. The October I963 b o i l e r p l a t e  I 3  DEI -AP 63-71 

establ ishes November 15, 1963 as the date f o r  f i n a l  i n i t i a t o r  tes t ing .  

The 1 December 1963 monthly progress repo r t  ind ica tes  t h a t  t h i s  t e s t i n g  

has no t  been completed. There i s  an apparent s l i p ,  the extent  o f  which i s  

unknown. 

Secondly, there was a problem w i t h  damage t o  the boron p e l l e t  basket under 

v i b r a t i o n  tes t ing .  Redesign was accomplished a t  t h a t  t ime and the probieiri 

was apparent ly  solved. However, i n  view of 

a d d i t i o n a l  problems, i t  i s  recmended  t h a t  

g iven  these problems p r i o r  t o  the launch o f  

the pressure spike causing 

a ca re fu l  re-evaluat ion be 

SA-6/BP- 13. 

6.2.4 O-Ball F a i l u r e  

The December I963 Monthly Progress Report ind ica ted  t h a t  the Q - B a l l  whlch 

was a l l o c a t e d  f o r  BP-12 f a i l e d  during v i b r a t i o n  tes t ing ,  The cause and 
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extent of the failure is unknown. Since the Q-Ball is an important part 

of the SA-6/BP-13 instrumentation, an investigation should be conducted to 

determine the suitability of the unit for use in the flight. 

6.2.5 Possible Scheduling Conflicts 

The 3rd Quarter Reliability Report indicates that separation testing- 

escape tower from command module is scheduled to be conducted during the 

period from May 1963 to April 1964. 

all the necessary separation testing required for SA-6/BP-13 will be 

completed several weeks prior to the launch of that vehicle. It is known 

that an additional separation mode for tower jettison is being designed 

and testing for  this mode has been included in the test program as scheduled 

above. 

Care must be employed to assure that 

In the same report, vibration and acoustic noise tests have been planned 

I 

for typical service module structural panel sections during the period 

from December 1962 through January 1964. Part of this testing is probably 

a constraint on BP-13 service module structure. Although the schedule does 

not appear to be too tight, if redesign should be found necessary, then 

hardware availability could become a problem for SA-6/BP-I3. 

ascertained that no delay of this nature seems eminent. 

It should be 

6.2.6 MILA Testing 

SP-13 will provide the first opportunity to'utilize the equipment and 

procedures for spacecraft testing at MILA. It is recommended that a review 

h e  mads  to Z S S U ~ ~  t h a t  t e s t i n g  . w i l l  be conducted smootniy, as required, and 

without human error to the maximum extent possible. An example of the kind 
I 

of error that can be avoided by having good procedure requirements is the 

block that was inadvertantly left in a liquid oxygen line during the SA-5 

countdown. 
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6.2.7 i q ~ ~ : ' - > ~ > t  ~ ~ 3 1  i .-icat:or. s;at::!s ! _ i s ?  

\,'ken c m ? l e t e  and cbrren t  hardware quci ifica:Ion s t z t u s  becone avai l ab le ,  

the  1 i s t  w i  1 1  becone n a a n ; , - i ~ f c ? .  Refer t o  F i S u r e  4. Yne s t a t u s  o f  t h e  

h;&.;;,-z L;, ; >e ar.alyzed t o  c,:z:rn::ne w!-,e;.42=; or not : h i s  s t c t c s  w ;  , 1 kave .. - 1 .  

2;. cFSSC': u2cii :,Liz ~ 2 ; ; ; t y  of the  >.jz;>iciz ~c!-, ieve t5,e I Y I Z S : ~ T ,  ~ S j e c t i v e s .  

If  there  a r e  i tenis w h i c h  have not b e e n  completely q i i s l ; f : a d ,  a detern ina t ion  

w i l l  b e  made r e l a t i v e  t o  t h e  impact of t h i s  s t a t u s  upon the fiisht. Tke  

s t a t u s  of t h e  hardware is not ava i l ab le  a t  t h i s  time. 

hardware items which appear i n  the "Qual i f icat ion Tests Incornpic,,.. coiumn 

m i g h t ,  i n  f a c t ,  now be completely qua l i f i ed .  i c  i s  hoped t h a t  information 

w i l l  becone a v a i l a b l e  so  tha t  t h e  hardware s t a t u s  w i l l  be known and so 

tha t  a meaningful ana lys i s  can be presented i n  the next issue of t h i s  repor t .  

Consequent?\* many 

6.2.8 Ground Support Equi,>,;,ent 

iO4a:e was a problea w i  :h thz  GSZ h i c n  L.VGS u s e d  i n  testing t h e  S-iV AI 

Sys tems Vehicle a t  a 2o~gias f a c i i i c y  on c i , ~  West Goa';. which caused t h e  

veh ic l e  t o  b e  ces;royed. Presumably, i den t i ca l ,  or s i .  2 r >  GSE w i l l  b e  

u t i l i z e d  a t  M l L A  f o r  S - I V  Stage Checkout. It is recommended t h a t  a thorough 

a n a l y s i s  be made t o  determine the  cause of f a i l u r e  and tha t  appropr ia te  

remedial ac t ion  b e  taken a t  M I L A  p r ior  t o  t h e  SA-6 checkout. 

-_ 
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LAUNCH ESCAPE SYSTEM 
(NORTH AMERICAN 

(MSFC) 

S-IV STAGE, 41,4'X183' 

SIX RL-IO PRATT 8 WHITNEY ENGINES, 
90,000 POUNDS THRUST 

(DOUGLAS AIRCRAFTj4 

S-l STAGE, 8Q2'X 22.8' 

EIGHT ROCKETWNE ENGINES, 
1,580,000 POUNDS THRUST 

( CHRYSLER, MS F C)- 

COMMAND MODULE 
(NORTH AMERICAN AVlATlO 

SERVICE MODU 
(NORTH AMERICAN AVlATlO 

(NORTH AMERICAN AVlATlO 

INSTRUMENT UNIT, 2.8' X 13.8' 
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SPACE I 
FT 

LAUNCH 
VEk :LE 

0 

SATURN I- BLOCK 11 
FIGURE 2 
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Pitch Control 
Rocket Motor / 
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(Spacecraft Structure) I 

Interface Separat 
(System Spacecraf 

k B a l  last Enclosure 
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Launch Escape 
Motor (Inertj t- 

Telemetry System 
3adar Beacon 
Battery Power System- 

5 

Adapter With 
Airconditioning 
Barrier (Botlerplate) 

,Command Modu 
(Boi lerplate 

le 
) 

Service Module 
(Boi lerplate) 

-1 nsert 

FIGURE 3 

BOILERPLATE 13 CONFIGURATION 
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